A modified device for replica plating KENT CROSSLEY AND KAREN MEAD Department of Internal Medicine, St Paul-Ramsey Hospital and Medical Center, St Paul, Minnesota, USA Replica plating, described 26 years ago by Lederberg and Lederberg (1952) , is a standard technique for the selection of bacterial mutants. The method utilises a template covered with sterile cotton velveteen. By pressing the surface of a solid medium on which bacterial colonies are growing against the velveteen and then pressing the velveteen against an uninoculated medium, bacteria may be transferred from surface to surface in a way that retains the spatial orientation of the original colonies.
The principal difficulty with this technique is smudging and loss of colonial identity, which occurs Received for publication 18 October 1978 as the velveteen collects moisture from the agar surface (May and Houghton, 1965) . Although predrying the plates and increasing the concentration of agar in the medium decreases this problem to some extent, it is difficult to entirely eliminate smudging.
In the course of some studies designed to determine the nature of aminoglycoside resistance in strains of Staphylococcus aureus we encountered significant difficulties with smudging during attempts to replica plate with velveteen. It is likely that modifications in the manufacture of this material during the past quarter century were responsible for these problems. Sources in the fabric industry indicate that the pile thickness, fabric finish, and chemical treatment of velveteens have changed appreciably in recent years.
As a result of the difficulties we encountered with velveteen, we attempted to find a fabric that would be suitable for replica plating but would not become saturated with moisture during the procedure. By replacing velveteen with the 'hook-half' of Velcro Velcro is an all-nylon tape prepared in two complementary forms which is used for closure devices on garments and for fastening fabrics. One strip of this material is a dense, irregular surface (the female or loop section) and the other (the male or hook section) is made of regularly spaced, U-shaped protrusions of a stiff monofilament nylon. These hooklets are 1.5 mm in height and are spaced 1-25 mm (centre to centre) in rows. There are approximately 65 hooks per square centimetre (Fig. 1) .
For our purposes, we obtained an industrial 2 inch wide hook tape. A narrow border of the backing which is not equipped with hooks was cut off with scissors. Two complementary semicircles were cut from the material and glued to a wooden block using industrial heat-resistant adhesive. The block was circular and slightly smaller in diameter than a standard 100 mm petri dish (Fig. 2) . The devices were simple to construct and could be autoclaved multiple times without difficulty.
In addition to eliminating smudging, there is another advantage to replica plating with Velcro. As the surface of a medium is pressed against the Velcro, small 'needle marks' are made in the surface of the agar. Thus one can easily determine if the entire surface of the medium has been in contact with the replicating device. A minor disadvantage to the methodology is that, because the nylon hooks are discontinuous, it is possible that some colonies will not be replicated. This has not been a problem because the spacing of the hooks is such that most colonies of usual size are successfully replicated (Fig.   3 ).
Because of difficulties encountered with velveteen, we cannot directly compare the traditional technique with the use of Velcro. In replicating over 100 000 colonies, we have found the device described here to be simple, accurate, inexpensive, and easy to use.
Although Velcro has been successfully utilised in replica plating of a filamentous fungus (Kaplan and Walls, 1971) , we are unaware of others who have used it in bacteriological investigation. Certainly other applications for this material (for example, determining minimal bactericidal concentration from agar dilution antibiotic susceptibility plates) are possible.
Letters to the Editor
Relative sensitivities of the indirect conjugate method and the antibody bridge method using PAP The paper on demonstration of immunoglobulins in cryostat and paraffin sections (Curran and Gregory, 1978 ) is a very useful study of the effects of fixation and paraffin embedding and the relative merits of fluorescein and peroxidase as labels, in immunocytochemistry. It has answered several questions raised by conflicting reports in this field. The finding of similar sensitivities for FITC conjugates and PAP is of relevance to the general question of the relative sensitivities of the indirect conjugate method and the antibody bridge method.
Many studies have been carried out comparing FITC with peroxidase conjugates, and these show that peroxidase is at least as sensitive as fluorescein (eg, Benson and Cohen, 1970; Dorling et al., 1971; Boorsma et al., 1976) . It has been reported that the antibody bridge method using PAP is 100 to 1000 times more sensitive than the indirect FITC conjugate method (Sternberger et al., 1970) and 'at least 20 times more sensitive' than the indirect peroxidase conjugate method (Burns, 1975) . However, these comparisons with PAP were made with conjugates of unstated antibody content and labelling ratios and are therefore inconclusive (Johnson et al., 1978) .
The labelling ratio and antibody content of PAP is constant (Stemberger et al., 1969) . The activity of enzyme should be the only variable between batches, and this can be expected to be minimal if the described methods of preparation and storage are followed. Curran and Gregory's conclusion that FITC is as sensitive as PAP would then appear to be soundly based. This, together with the results of careful comparisons of FITC with peroxidase conjugates referred to earlier, strongly suggests that the indirect conjugate method using either fluorescein or peroxidase is no less sensitive than the antibody bridge method using PAP. 
